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AN ANALYSIS OF RECORDS OF GILLNET FISHING IN 
PILKINGTON BAY, LAKE VICTORIA 
By D. J. GARROD 
East African Fisheries Research Organisation, Jinja, Uganda 
INTRODUCTION 
Among the commercially valuable species occurring in Lake Victoria 
the two endemic species of Tilapia, T. esculenta (Graham) and T. variabilis 
(Boulenger) still provide the basis for the fishery in many areas, though 
in some places the non-cichlid species are more important. for example 
in the Kagera River area where large numbers of Labeo victorianus and 
Schilbe mystus migrate seasonally into the river. Although certain 
species show these habitat preferences. most of the coastline of Lake 
Victoria supports a wide variety of species, all of which contribute to the 
commercial fishery. 
Over the past ten years the East African Fisheries Research Organisa­
tion has fished experimentally a number of stations within a radius of fifty 
miles from Jinja. These stations have been selected so as to cover a 
variety of habitats which range from sheltered bays to exposed coastlines. 
The records discussed in this paper are th6 result of fishing operations 
carried out in Pilkington Bay over the period December 1954 to Nov­
ember 1956. This series of fishing operations was carried out in an 
attempt to assess the composition of the fish populations contained in 
this area. To this end a variety of nets of differing mesh sizes were used.
. ~ 
Pilkington Bay is about ten square miles in extent and is an irregular 
and deep indentation on the north coast of Buvuma Island. It lies 
within the sleeping siclmess area where fishing by Africans is prohibited. 
When selecting an experimental fishing ground, it is important to have 
some idea of the amount of commercial fishing being carried out in the 
area. Throughout the period of this experiment a few African fishermen 
were seen operating illegally in the area, but it is unlikely that their efforts 
greatly affected the results obtained. 
­
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I 
Pilkington Bay was fished by E.A.F.R.O. in 1949 and 1950 (Lowe 
McConne111956) but since then till the present experiment, fishing in the 
area has been infrequent. 
METHODS 
Two stations were selected in Pilkington Bay: Pilkington I and II. 
These two stations were chosen after a preliminary fishing survey had 
shown them to be areas supporting considerable numbers of Tilapia 
esculenta. Pilkington I was fished for sixteen months, from December 
1954 until April 1956, and Pilkington II was fished for twenty months. 
from March 1955 until November 1956. . 
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A t  b o t h  s t a t i o n s  t h e  n e t s  w e r e  s e t  f r o m  a  p o i n t  a b o u t  t w e n t y  y a r d s  
o f f  s h o r e  o v e r  m u d  a n d  g r a v e l  i n  e i g h t  f e e t  o f  w a t e r ,  r u n n i n g  i n t o  d e e p e r  
w a t e r  a p p r o x i m a t e l y  e i g h t e e n  f e e t  d e e p  w h e r e  t h e  b o t t o m  w a s  s o f t  m u d .  
O n  P i l k i n g t o n  I  t h e  n e t s  r a n  a c r o s s  a  s m a l l  h e a d l a n d  a n d  o n  P i l k i n g t o n  
I I  t h e y  b e g a n  o n  a  s i m i l a r  s p u r .  W i t h i n  t h e  l i m i t s  o f  e r r o r s  d u e  t o  w i n d s ,  
w h i c h  m i g h t  i n t e r f e r e  s l i g h t l y  w i t h  t h e  s e t t i n g  o f  t h e  n e t s ,  t h e y  w e r e  l a i d  
i n  t h e  s a m e  p l a c e  o n  e a c h  o c c a s i o n .  T h e  n e t s  w e r e  s e t  o n c e  a  w e e k  a t  
e a c h  s t a t i o n ,  b e i n g  s e t  i n  t h e  l a t e  a f t e r n o o n  a n d  l i f t e d  e a r l y  t h e  f o l l o w i n g  
m o r n i n g .  
I  
I  
I  
I
,  
c o n t i n u o u s  s e r i e s  o f  ( J  
3 - 7  e t c .  I n  t h o s e  f i g u r l  
o f  f i s h  f r o m  a l l  t h e  n e t s  
i n  t h e s e  v a r i o u s  n e t s  h :  
c u r v e  r e p r e s e n t s  t h e  c a  
c u r v e  p r o v i d e s  t h e  b a s {  
n e x t  n e t  o f  l a r g e r  m e s l  
r e c o r d  o n  a  s i n g l e  f i g u  
T h e  n e t s  w e r e  c o m p o s e d  o f  t w o  i d e n t i c a l  f l e e t s ,  F l e e t  I  b e i n g  s e t  m o r e  
i n s h o r e  t h a n  F l e e t  I I .  E a c h  f l e e t  c o n t a i n e d  o n e  2 - ! - " ,  o n e  2 " ,  o n e  3 " ,  o n e  
T i l a p i a  
•  
3 1 " ,  o n e  4 "  a n d  t w o  5 "  net~ i n  t h a t  o r d e r ,  s e t  b y  t h e  h a l f ,  a n d  w e i g h t e d  
s o  a s  t o  s i n k .  A l l  t h e  n e t s  w e r e  f l a x  e x c e p t  o n e  5 "  n y l o n  n e t  i n  e a c h  f l e e t .  
T h e  f l e e t s  w e r e  f i s h e d  i n  a  c o n t i n u o u s  l i n e  s o  t h a t  t h e  2 1 - "  n e t  o f  F l e e t  I  
I  .  I  
1 _ _  ~tatJOn_ !  
M e s h  ~ 
a n d  t y  
~ 
w a s  i n s h o r e  a n d  t h e  5 "  n y l o n  o f  F l e e t  I I  w a s  t h e  f u r t h e s t  o f f s h o r e .  
T h e  f i s h i n g  e f f o r t  w a s  b e l i e v e d  t o  b e  c o n s t a n t  t h r o u g h o u t  t h e  e x ­
p e r i m e n t  e x c e p t  o n . i s o l a t e d  o c c a s i o n s  n o t e d  b e l o w .
.  .  
O n  P i l k i n g t o n  I  t h e  f l e e t s  t r a v e r s e d  a  r o c k y  s p u r  a n d  i n  M a r c h  1 9 5 6  
F l e e t  I  w a s  r e v e r s e d  i n  o r d e r  t o  h a v e  t h e  2 "  a n d  2 1 "  n e t s  o f  b o t h  f l e e t s  o v e r  
t h e  s p u r  t o  c a t c h  a n  i n c r e a s e d  n u m b e r  o f  H a p l o c h r o m i s  s p e c i e s  w h i c h  
\ )  
u  
I  P i l k i n g t o n  1  
5 "  n y l o l  
5 "  f l a x  
4
"  
"  
3  
' "  
" 2  "  
3
"  
"  
2
. 1
1 1  
2  "  
2
"  
"  
w e r e  r e q u i r e d  f o r  a  d i f f e r e n t  p u r p o s e .  T h i s  h a d  n o  o b v i o u s  e f f e c t  o n  
t h e  y i e l d  o f  o t h e r  f i s h .  a r t  o n l y  f o u r  o c c a s i o n s  d u r i n g  t h e  w h o l e  pe~iod 
P i l k i n g t o n  I I  
5 "  n y l o n  
5 "  f l a x  
w a s  t h e  w e e k l y  f i s h i n g  r o u t i n e  i n t e r r u p t e d .  T h e  n e t s  w e r e  k e p t  i n  g o o d  
r e p a i r  b u t  h a d  " t o  b e  r e p l a c e d  o n  t w o  o c c a s i o n s  w h e n  t h e  f l a x  n e t s  b e c a m e  
t o o  w e a k .  Q n  o t h e r  o c c a s i o n s  p r e d a t i o n  b y  o t t e r s ,  c r o c o d i l e s  a n d  l u n g f i  s h  
i n f l u e n c e d  t h e  c a t c h .  T h e s e  f a c t o r s  w e r e  n o t e d  i n  t h e  r e c o r d s .  
4 / 7  "  
3  
' "  
' 2  "  
2
3 "  
1 / 1  
,~ 
. .  "  
2 "  
"  
T h e  c a t c h e s  w e r e  e x a m i n e d  i m m e d i a t e l y  o n  r e t u r n  t o  t h e  l a b o r a t o r y  
a n d  t h e  f o l l o w i n g  d a t a  r e c o r d e d  f o r  e a c h  f i s h ;  t o t a l  l e n g t h ,  w e i g h t ,  
g o n a d  s t a t e  ( e x c l u d i n g  H a p l o c h r o m i s  s p e c i e s  a n d  s m a l l  T i l a p i a ) ,  a n d  
R E S U L T S :  P A R T  I  T h e  
t h e  s t a t i o n ,  f l e l " t  a n d  m e s h  s i z e  o f  t h e  n e t  i n  w h i c h  i t  w a s  c a u g h t .  G o n a d  
s t a t e s  w e r e  e s t i m a t e d  b y  s u p e r f i c i a l  e x a m i n a t i o n  s i n c e  i t  w a s  i m p o s s i b l e  
t o  c a r r y  o u t  d e t a i l e d  h i s t o l o g i c a l  d e t e r m i n a t i o n s .  T h i s  m e t h o d  h a s  i t s  
l i m i t a t i o n s  b u t  i n  T i l a p i a  s p e c i e s  i t  i s  b e l i e v e d  t o  b e  p o s s i b l e  t o  
d i s t i n g u i s h  " i m m a t u r e " ,  " r i p e " ,  " r u n n i n g " ,  a n d  " s p e n t "  f i s h  o f  
e i t h e r  s e x .  " S p e n t  q u i e t "  L e .  m a t u r e  b u t  i n a c t i v e ,  g o n a d s  a r e  
i d e n t i f i a b l e  i n  f e m a l e s ,  b u t  t h e r e  i s  a  p o s s i b i l i t y  o f  c o n f u s i n g  m a l e s  t h a t  
m a t u r e  l a t e  w i t h  " s p e n t  q u i e t "  m a l e s .  T h e  m a l e s  o f  T i l a p i a  s p e c i e s  
"  r u n "  f o r  a  c o n s i d e r a b l e  p e r i o d  a n d  i n d i v i d u a l s  t h a t  w e r e  a l m o s t  
. .  
. .  
t t  
T a b l e  I  s h o w s  t h e '  
n e t s  o n  b o t h  s t a t i o n s .  C  
n u m b e r s  o f  T .  e s c u l e n t a  
t h e  3 " ;  t h e  l o w e s t  n U l  
2 1 ' ' '  n e t s  w h i c h  t o o k  V I  
f l u c t u a t i o n s  o f  t h e  c a t d  
I t  i s  c l e a r  t h a t  o n  b  
o v e r  a  p e r i o d  o f  a p p r o x  
e x h a u s t e d  h a v e  b e e n  c l a s s i f i e d  a s  "  s p e n t " .  A m o n g  f e m a l e s "  r u n n i n g "  
f i s h  a r e  n o t  r e a d i l y  d i s t i n g u i s h a b l e  f r o m "  r i p e "  f i s h  b e c a u s e  o v a  m a y  b e  
~jected b y  t h e  l a t t e r  f i s h  w h e n  c a u g h t .  S p e n t  f e m a l e s  a r e  d i s t i n g u i s h e d  
b y  t h e i r  f l a c c i d  g o n a d s  a n d  t h e  p r e s e n c e  o f  r e g r e s s i n g  o v a .  O t h e r  s t a g e s  
o f  m a t u r a t i o n  w e r e  d i s t i n g u i s h e d  b u t  t h e s e  h a v e  n o t  b e e n  u s e d  i n  t h i s  
a n a l y s i s  b e c a u s e  t h e y  a r e  t o  s o m e  e x t e n t  i n d e t e r m i n a t e .  F o r  e x a m p l e ,  
f i s h  w e r e  d e s c r i b e d  a s  e i t h e r  " i m m a t u r e "  o r  " i m m a t u r e  s t a r t i n g "  ;  
t~ d i s t i n c t i o n  b e t w e e n  i m m a t u r i t y  a n d  t h e  o n s e t  o f  m a t u r a t i o n  i s  d i f ­
f i c u l t  t o  d e f i n e  a n d  i n  t h i s  w o r k  " i m m a t u r e  s t a r t i n g "  f i s h  h a v e  b e e n  
c l a s s i f i e d  a s  m a t u r e  w h e r e a s  L o w e  M c C o n n e l l  ( 1 9 5 5 )  i n c l u d e d  t h e m  
a m o n g  t h e  i m m a t u r e  f i s h .  
•
I  
i  
I  
i  
I t  s h o u l d  b e  n o t e d  
t h e  n u m b e r s  o f  f i s h  c a u ,  
b e r s  o f  T .  e s c u l e n t a  d e ,  
V I I  &  V I I ! ) ,  D u r i n g  t h  
n u m b e r s  o f  T .  v a r i a b i l i :  
e x p e r i m e n t a l  f i s h i n g  o n  
t h i s  n u m e r i c a l  s u p e r i o r  
n o t  b e e n  i n c l u d e d  i n  t h i 1  
t o  t h e n u m b e r s  a n d  t y p l  
T a b l e  I I  s h o w s  t h e  
A  n o t e  o f  e x p l a n a t i o n  i s  n e c e s s a r y  r e g a r d i n g  t h e  g r a p h i c a l  r e p r e s e n t ­
a t i o n s  o f ' 1 : h e  d a t a  c o l l e c t e d .  T h e  a c t u a l  n u m b e r s  o f  f i s h  c a u g h t  o n  a n y  
o n e  o c c a s i o n  h a v e  n o t  b e e n  p l o t t e d .  T h e  d a t a  h a v e  b e e n  s m o o t h e d  b y  
t a k i n g  r u n n i n g  a v e r a g e s  o f  t h e  c a t c h e s  o v e r  f i v e  w e e k s  s o  a s  t o  g i v e  a  
f l u c t u a t i o n s  i n  t h e  c a t e l  
t h e  a b u n d a n c e  o f  t h e  S f  
d e c l i n e  i n  t h e  c a t c h e s  i  
h a s  b e e n  d o n e  b y  p l o t t  
p e r  m o n t h ,  t h u s  s h o w  
, . ; '
. < f 1 :  .  . " . . . 
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n a point about twenty yards 
of water, running into deeper 
:rre the bottom was soft mud. 
headland and on Pilkington 
: limits of errors due to winds, 
ng of the nets, trey were laid 
nets were set once a week at 
and lifted early the following 
II fleets, Fleet I being set more 
lone 2!-". one 2", one 3", one 
set by the half, and weighted 
one 5" nylon net in each fleet. 
so that the 2-!" net of Fleet I 
'as the furthest offshore. 
constant throughout the ex- e 
i below. 
ocky spur and in March 1956 
md 2t" nets of both fleets over 
f Haplochromis species which 
his had no obvious effect on 
_ions during the whole period 
The nets were kept in good 
ons when the flax nets became 
otters. crocodiles and lungfish 
10ted in the records. 
lyon return to the laboratory 
1 fish; total length, weight, 
cies and small Tilapia) , and 
which it was caught. Gonad 
lation since it was impossible 
ations. This method has its 
believed to be possible to 
ling", and "spent" fish of 
re but inactive, gonads are 
,ility of confusing males that 
fhe males of Tilapia species .. 
ldividuals that were almost .. 
Among females" running"
 
pe " fish because ova may be
 
ent females ate distinguished
 
regressing ova. Other stages
 
:-have not been used in this
 
tdeterminate. For example.
 
, or "immature starting" ;
 
: onset of maturation is dif­

Lre starting" fish have been
 
'nneH (1955) included them
 
'ding the graphical represent­

mbers of fish caught on any
 
lata have been smoothed by
 
r five weeks so as to give a
 
3 
continuous series of approximately monthly means of :-'yeeks 1-5, 2·6, 
3-7 etc. In those figures where it has been necessary to plot the numbers 
of fish from all the nets of differing mesh sizes, the numbers of fish caught 
in these various nets have been plotted one above the other. The lowest 
curve represents the catch from the nets with the smallest mesh and this 
curve provides the base line for the curve representing the catch from the 
next net of larger mesh and so on. In this way it has been po~sible to 
record on a single figure the catches obtained from all the nets. 
TABLE I
 
Tilapia esculentu.- Summarised Catch Records
 
Mesh size Total I % i-- % ~ Sex~rati;-I 
\ Station and type I
I. 
catch Fleet I I Mature Male: Female I 
1---1--' I I 
I Pilkington I 5" nylon I 373 I 45.5 ! 97.5 1:0.93 I 
5" flax 282 42.5 98.0 1:0.92 
, 
4" " I 1512 I 32.5 I 80.9 1 :0.88 I 
3.L" 1800 I 33.5 46.5 1 :1.03 
2 " 3" " I 1093 I 32.5 7.4 ] :1.28 
2~: ':, I 1~ i ~8:~} not examined 
I I 
I Pilkington II 5" nylon 333 50.1 99.7 1 :1.03
 
5" flax 329 50.0 100.0 1:1.14
 
1377 36.5 91.0 1:0.63
4" " I 1709 36.8 54.0 1 :1.11 
3" " 
3~" " ! 693 42.4 11.4 1 :0.91 
2 111 
.. " 
8 1~:~} not examined 
I 
2" 
" 
8 
I 
RESULTS: PART I The Population of Tilapia esculeRta in Pilkington Bay 
Table I shows the total catches of'T. esculenta in the different mesh 
nets on both stations. On both Pilkington I and Pilkington II the greatest 
numbers of T. esculenta were caught in 31-" nets, followed by 4" and then 
the 3'" the lowest numbers were caught in 5" nets, excluding 2" and 
2'1" nets which took very few indeed. Graphs I and II illustrate the 
fluctuations of the catches of T. esculenta." ~ 
It is clear that on both stations a drastic decline in numbers occurred 
over a period of approximately fifteen months. 
It should be noted that there were well defined seasonal variations in 
the numbers of fish caught and it should also be noted, that as the num­
bers of T. esculenta declined, those of T. variabi/is increased (see Graph 
VII & VIII), During the last three months of fishing at Pilkington II the 
numbers of T. variabi/is exceeded the numbers of T. esculenta. Further 
experimental fishing on Pilkington II at the beginning of 1957 showed that 
this numerical superiority was maintained. These later records have 
not been included in this paper since changes have been made with respect 
to the numbers and types of net used. 
Table II shows the monthly catch per net on both stations. Periodic 
fluctuations in the catch per unit effort reflect the seasonal variations in 
the abundance of the species. Graphs III and IV show the proportional 
decline in the catches in the different mesh nets at each station. This 
has been done by plotting the logarithm (Log. 10) of the catch per net 
per month, thus showing the proportion of the population removed 
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TABLE II . . 
The monthly catch per net of Tilapla escuIenta 
,---------,----------------------------'----------------­
I . I' 1954 1955 MONTHS. II 
STATION. NET MESH _ 
I I 12 1__ 1 _ 2, 3 4 5 i_~i 7 _8__ 9 10 I_~~_I 12 I 
Il>ilkington I ' i I I 
I 5" 2,92 4.37 1.75 3.05 3.5 I 1.62 0.94 1.31 1.55 I 2.87 2.94' 2.87 I 2.75 1 
, 4" I 21.17 19.37 12.12 10.50 27.25 'I 11.44 12.75 11.62 6.30 I 4.87 8.50 7.37 11.37 
I 3r 30.~  26.62 11.87 8.0 31.25 r 13)0 17.87 11.0 8.2 5.62: 12.75 8.82, 7.37 . 
, . . 3 I 27,~ 15.75 5.37 6.0 21.75 I 10.2 13.87 6.75 2.30 i 5.75 I 5.12 5.10 I 7.37 , 
IPtlkmgton '\ ' I I 'I I; II 5: I I 3.3 2.8 I 1.31 ~.oo <G.95 1.20 2.65! 2.85 3.75 2.69 
4, I 24.2 12.8 I 14.75 L.6 6.20 7.87 8.00 I 8.01 7.75 14.90 I 
3y I 27.2 18.9 I 28.5 20.5 l>1.7 10.75, 10.2 8.0 10.0 12.0! 
3" I I 18.5 13.1 I 10.9 .. 7.25 3.1 3.0 ,I 4.2 I 2.0 3.25 I 2.75 I 
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during successive months. A regression line has been fitted by eye 
but the points on these graphs do reflect seasonal fluctuations. Ifshould 
-
N be noted that the rate of decline in numbers of fish caught in nets of the 
same mesh size is approximately the same at both stations; it seems 
that the decline in numbers caught in the 3N mesh nets at Pilkington II 
\O\I')V')tI')
 
- -t'--Nf­ may not give a truly linear regression. The significance of this is discussed 
~w.	 ~"
- ~~~~-I 
DISCUSSION
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I. 
The present data are inadequate to distinguish between the pro­
bability that the observed decline in fish catches was a direct result of the 
fishing effort and the possibility that there was a general departure ofN,.-,\O,.-,0'\ 0'\ <X> \0 <X> 
0";00 
II	 fish from the area. The seasonal migrations either to or from shallow 
water seem to occur rapidly over quite short periods of two or threeI weeks; this being so, one would not expect a general departure from the 
<X> ~~~~ la	 area to occur over such a long period without some later indication of a 
0000	 general recovery. Since the rate of decline varied in the different mesh 
_____~ J nets, one must explain why the stimulus responsible for the departure 
II of the fish affected different sections of the population in a different way. 0"-'''-'­r- l,(')QOoooo On the other hand, if the decline- in fish catches was a result of the fishing 
I_--;- ~ __ ._o_·._~__N 0 I effort, the rapidity of the decline suggests that the population was spatially 
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restricted. The similarity between the catches on Pilkington I and 
Pilkington II, and the rate of decline of those catches, althQugh fished 
at slightly different times, supports the idea that the fish populations 
are restricted topographically and that the migrations which seem to 
occur are limited in extent. 
In Graphs III and IV the slope of the regression lines is an index of 
the rate of decline of the population. This rate of decline is progressrvely 
less as the net mesh becomes larger but in every instance, excluding 3" 
mesh nets, fishing over an infinite length of time would, without recruit. 
ment, remove completely the section of the population susceptible to the 
nets used. In 3" mesh nets on Pilkington II the regression is clearly 
non-linear and would reach an asymptotic low level representing the 
rate of recruitment into that size group. The decline of catches in Jr' nets 
suggests that the rate of recruitment into this size group was significant­
ly diminished by the use of 3" nets and the combined effect of 3" and 3t" 
nets had a similar effect in 4" not catches. 
The size frequency distributions of fish caught in different mesh nets 
support the hypothesis that recruitment was very low in 3-1" and 4" nets. 
(Graphs V & VI) 
The 3"-5" range of mesh sizes caught fish between 18 and 34 cms. but 
the pressure exerted on individual sizes within this range varied according 
to the selectivity of the gill-nets. The selectivity of a gill-net is normally 
distributed about a mode of maximum susceptibility. In using gill-nets 
of meshes which vary by half an inch the limils of the selection range 
of the different mesh nets overlap to varying degrees. Thus though the 
fishing effort was constant, it was not uniform over thc ~hole range of 
fish caught. It was greatest against fish at the mode of the selectivity 
curve of each gill-net. and least against fish at the limits of selectivity 
ranges which were not overlapped by other nets i.e. the lower 3" range, 
upper 4" range and the upper and lower limits of the selection range of 
5" nets. Where limits of selection overlapped the limit of another mesh 
the fishing effort would be intermediate, i.e. on the upper 3" and lower 
3-1", upper 3-1" and lower 4" ranges. 
In the early stages of exploitation of a populcttion the modal size of 
fish taken decreases as the numbers of fish are depleted. This follows· 
from recruitment at the lower limit of the size range which maintains the 
number of available fish, whereas at the upper limit of the range the 
number of available fish has been reduced during growth through the size 
range. This effect is emphasised by the s.electivity of the gill-net since 
depletion is greatest at the true modal size for the mesh used, i.e. the 
model size taken in the initial fishing of the population. 
In 3" gill-nets the modal size of fish taken decreased indicating that re­
cruitment was occurring (Graphs V & VI). In 3-1" and 4" nets the emphas­
ising effect of the mesh selection was diminished owing to the overlap 
of the size ranges, but even so a decline in the modal size of fish taken 
would have been apparent if recruitment was normal. In 3-1" nets the 
modal size remained constant and in 4" nets the modal size of fish caught 
showed a distinct upward trend which is related to the lower fishing 
effort on the upper limits of the 4" net size range, and also to growth 
through the size group. The use of 3" nets thus appears to have had a 
serious affect on recruitment into the 3t" and 4" net size group. 
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T h e  s i z e  d i s t r i b u t i o n  o f  f i s h  c a u g h t  i n  5 "  g i l l - n e t s  s h o w e d  l i t t l e  v a r i a ­
t i o n  a n d  t h e  r a t e  o f  d e c l i n e  i n  t h e  n u m b e r s  o f  f i s h  c a u g h t  w a s  m u c h  l o w e r  
n e c e s s a r i l y  i n d i c a t e  a  p e r r  
o c c u r s  s i n c e  T .  e s c u l e n t a  
t h a n  i n  o t h e r  n e t s  i n d i c a t i n g  t h a t  r e c r u i t m e n t  w a s  o n l y  s l i g h t l y  l e s s  t h a n  
t h e  r a t e  o f  d e p l e t i o n .  T h i s  m a y  b e  a  r e s u l t  o f  t h e  l o w e r  n u m b e r s  o f  f i s h  
c a u g h t  i n  5 "  n e t s  a n d  i n  v i e w  o f  t h e  e f f e c t  o f  s m a l l e r  m e s h  n e t s  t h e s e  
d a t a  s u g g e s t  t h a t  s o m e  o f  t h e  r e c r u i t s  t o  t h e  5 "  n e t  s i z e  g r o u p  c o m e  
f r o m  o t h e r  a r e a s .  
a n d  t h e  a s y m p t o t i c  l e n g  
i n  t h e  e a r l y  s t a g e s  o f  l i f e  
b r e e d i n g  f i s h  i n  t h e  p O p t  
n o  r e a s o n  t o  s u p p o s e  t h a i  
b e  n o t e d  t h a t  t h e  d i s c r e I  
P r e s e n t  g r o w t h  e s t i m a t e s  s u g g e s t  t h a t  T .  e s c u l e n l a  b e c o m e  a l m o s t  
f u l l y  g r o w n  a t  a p p r o x i m a t e l y  t e n  y e a r s  o f  a g e ;  f o r  t w o  y e a r s  t h e y  a r e  
m a t u r i t y  a n d  t h e  p r e s e n t  e i  
I y  d i f f e r e n t  i n t e r p r e t a t i o n  
o f  a  s i z e  l i a b l e  t o  b e  c a u g h t  i n  4 "  n e t s  w h e r e a s  t h e y  a r e  l i a b l e  t o  c a p t u r e  
i n  5 "  n e t s  f o r  s i x  y e a r s .  T h e r e f o r e  t h e  n u m b e r s  o f  f i s h  c a u g h t  i n  a  5 "  n e t  
s h o u l d  g r e a t l y  e x c e e d  t h o s e  o t :  4 "  f i s h .  G r a h a m ' s  r e c o r d s  ( 1 9 2 8 )  s h o w  t h a t  
R E S U L T S :  P A R T  I I  C o n  
p I  
i n  1 9 2 7  t h i s  w a s  t r u e  b u t  i n  t h i s  e x p e r i m e n t  4 "  n e t  f i s h  w e r e  f a r  m o r e  
n u m e r o u s  t h a n  t h e  5 "  n e t  f i s h :  t w o  4 "  n e t s  c a u g h t  2 , 8 8 9  f i s h  w h e r e a s  f o u r  5 "  
n e t s  c a u g h t  1 , 3 1 7  f i s h .  T h e  a c c u m u l a t e d  s t o c k s  o f  o l d  f i s h  m a y  h a v e  b e e n  
r e d u c e d  s i g n i f i c a n t l y  b y  A f r i c a n  f i s h i n g  p r i o r  t o  t h e  e x p e r i m e n t  b u t  t h i s  
w o u l d  n o t  a c c o u n t  f o r  t h e  o b s e r v e d  d i s c r e p a n c y .  F r o m  g r o w t h  e s t i m a t e s ,  
~ e  
G r a p h s  V I I  a n d  V I I I  
n e t s  o f  b o t h  f l e e t s .  C u r v €  
( B )  s h o w s  t h e  c o m b i n e d  \ 1  
c u r v e  ( C )  s h o w s  t h e  w e i g l  
t h e  r a t e  o f  r e c r u i t m e i ' l t  i n t o  t h e  e a r l y  s t a g e s  o f  t h e  5 "  n e t  g r o u p  i s  o n l y  
a l l  t h e  n o n - c i c h l i d  s p e c i e s  
s l i g h t l y  s l o w e r  t h a n  t h e  r e c r u i t m e n t  i n t o  t h e  4 "  n e t  g r o u p ,  a n d  a l t h o u g h  
t h e  f i s h i n g  o f  s m a l l e r  m e s h  n e t s  u n d o u b t e d l y  a f f e c t e d  l a t e r  r e c r u i t m e n t  
i n t o  t h e  5 "  n e t s ,  d u r i n g  t h e  e a r l y  s t a g e s  o f  t h e  e x p e r i m e n t  t h e  a l m o s t  
u n t o u c h e d  p o p u l a t i o n  o f  f i s J : 1  b e t w e e n  t h e  4 "  a n d  5 "  s e l e c t i o n  r a n g e s  
s h o u l d  h a v e  m a i n t a i n e d  h i g h  c a t c h e s  o f  5 "  f i s h .  T h u s ,  s i n c e  A f r i c a n  
f i s h i n g  e f f o r t  a t  t h e  t i m e  o f  t h e  e x p e r i m e n t  w a s  k n o w n  t o  h a v e  b e e n  l o w ,  
a n d  s i n c e  a  h e a v y  n a t u r a l  m o r t a l i t y  i s  u n l i k e l y  a t  t h i s  s t a g e  o f  t h e  l i f e ­
h i s t o r y ,  o n e  m u s t  c o n c l u d e  t h a t  t h e  d i s c r e p a n c y  b e t w e e n  4 "  a n d  5 "  n e t  
c a t c h e s  i s  du~ t o  f i s h  b e c o m i n g  u n a v a i l a b l e  t o  t h e  f i s h e r y .  T h i s  c o u l d  
o c c u r  b y  f i s h  m o v i n g  i n t o  t h e  l i l y  z o n e  o r  d i s p e r s i n g  i n t o  d e e p e r  w a t e r .  
T h e  o v e r a l l  d i s c r e p a n c y  i n  t h e  t o t a l  c a t c h  o f  5 "  n e t  f i s h  w h e n  c o m p a r e d  
w i t h  4 "  n e t  f i s h ,  t o g e t h e r  w i t h  t h e  l e s s  r a p i d  d e c l i n e  i n  t h e s e  c a t c h e s  
T h e  t o t a l  w e i g h t  o f  T  
o f  a  s a m p l e  o f  i n d i v i d u a l s  1  
f i s h  g i l l - n e t s  a r e  v e r y  s e l e .  
c h r o m i s  w e i g h t  w a s  o b t a i n  
w e i g h t  o f  i n d i v i d u a l s  o f  a n )  
F o r  e x a m p l e  B a g r u s  d o c m  
g i l l e d  a n d  t h e  w e i g h t  o f  s u c  
p o u n d s .  G r a p h s  v n  a n d '  
a p p r o x i m a t e l y  e q u a l  t o  
H a p l o c h o r o m i s  s p e c i e s  c o m  
l e n d  s u p p o r t  t o  t h e  i d e a  t h a t  t h e s e  o l d e r  f i s h  a r e  m o r e  w i d e l y  d i s p e r s e d  
a n d  r e c r u i t e d  f r o m  a  l a r g e r  a r e a  t h a n  t h e  s m a l l e r  f i s h  w h i c h  m a y  f o r m  
i s o l a t e d  p o p u l a t i o n s  r e s t r i c t e d  t o  p a r t i c u l a r  l o c a l i t i e s .  
M o r m y r u s  k a n n u m e  
o n  P i l k i n g t o n  I  a n d  I I  f o I l (  
a n d  t h e n  C l a r i a s  m o s s a m b  
L . V . F . S .  m a r k i n g  d a t a  g i v e  s o m e  s u p p o r t  f o r  t h i s  i d e a ;  o f T .  e s c u l e n t a  
r e c a p t u r e d  d u r i n g  1 9 5 3 .  1 9 5 4  a n d  1 9 5 5  t h i r t y  s e v e n  f i s h  w e r e  c a u g h t  o v e r  
f i v e  m i l e s  f r o m  t h e  p l a c e  o f  m a r k i n g  a n d ,  o f  t h e s e .  t w e n t y - s i x  w e r e  o f  
2 8  e m s .  l e n g t h  a n d  o v e r  w h e n  m a r k e d .  
L o w e  M c C o n n e l l  ( 1 9 5 5 )  s h o w e d  t h a t  s h o a l s  o f  T .  e s c u l e n t a  m o v e  
a w a y  f r o m  t h e  m a r g i n a l  z o n e s  a t  a b o u t  1 2  e m s .  l e n g t h .  F r o m  t h i s  
~ e  
e n a l i s  r a d c l i f J i .  L a b e o  v i c t l  
g r e a t e r  t h a n  3 "  m e s h .  ~ 
v i c t o r i a e  a n d  G .  l o n g i b a r b i .  
t h e  s m a l l e r  f i s h  w e r e  t h e  H a l  
o u t  t h e  y e a r ;  a t  P i l k i n g t l  
a n d  a t  P i l k i n g t o n  I I  2 0 . 7 %  
T i l a p i a .  
w o r k  i n  w h i c h  t h e  n e t s  w e r e  s e t  c l o s e  i n s h o r e  i t  s e e m s  t h a t  t h e y  r e t u r n  t o  
a  s i m i l a r  h a b i t a t  a s  t h e y  m a t u r e ;  i t  i s  p o s s i b l e  t h a t  t h e s e  ' p o p u l a t i o n  
u n i t s '  a r e  s e l f - p e r p e t u a t i n g  s i n c e  b r e e d i n g  d o e s  o c c u r  a m o n g  t h e  s m a l l e r  
f i s h .  H o w e v e r  a s  t h e y  g r o w  t o  s i z e s  g r e a t e r  t h a n  2 7 - 2 8  c m s .  a p p r o x i m a t e l y ,  
t h e s e  l a r g e r  f i s h  l e a v e  t h e s e  g r o u n d s  a n d  b e c o m e  n o m a d i c ,  o f t e n  c o n ­
g r e g a t i n g  o n  i d e a l  s p a w n i n g  g r o u n d s  e . g .  H a n n i n g t o n  B a y  ( L o w e  M c ­
T h e  t o t a l  n u m b e r  a n d  w ,  
P i l k i n g t o n  I I  o v e r  t h e  p e r i o d  l \ i  
C O r i r t e l l  o p .  c i t . )  A  p o p u l a t i o n  w i t h  a  s t r u c t u r e  o f  t h i s  t y p e  w o u l d  
e x p l a i n  a  f a i r l y  c o n s t a n t  l o w  n u m b e r  o f  f i s h  b e i n g  c a u g h t  i n  5 "  n e t s  a n d  
i s o l a t e d  p o p u l a t i o n s  o f  s m a l l e r  f i s h  w h i c h  c a n  b e  r a p i d l y  d e p l e t e d .  
3 t '  
F i s h  
N u m b e r  
T a b l e  I  s h o w s  t h a t  t h e  p e r c e n t a g e  o f  m a t u r e  f i s h  c a u g h t  i n  4 "  m e s h e s  
w a s  g r e a t e l ' , ' t h a n  t h a t  o b s e r v e d  b y  L o w e  M c C o n n e l l  ( o p .  c i t . )  I n  1 9 5 5  
5 0 %  o f  t h e  T .  e s c u l e n t a  w e r e  m a t u r e  a t  a p p r o x i m a t e l y  2 3  e m s ,  w h e r e a s  
I  
!  
T i l a p i a  
N o n - c i c h l i d s  
L o w e  M c C o n n e l l  s h o w e d  i t  t o  b e  a t  2 6  e m s .  i n  1 9 5 2 .  T h i s  d o e s  n o t  
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I-nets showed little varia­
1 caught was much lower 
ras only slightly less than 
:he lower numbers of fish 
, smaller mesh n~'ls these 
: 5" net size group come 
esculenta become almost 
; for two years they are 
:hey are liable to capture 
of fish caught in a 5" net 
'l records (1928) show that 
." net fish were far more 
2,889 fish whereas four 5" 
,of old fish may have been 
) the experiment but this 
, From growth estimates, 
, the 5" net group is only 
net group, and although 
affected later recruitment 
Ie experiment the almost 
and 5" selection ranges 
sh. Thus, since African 
known to have been low, 
at this stage of the life­
'Y between 4" and 5" net 
the fishery. This could 
ersing into deeper water. 
, net fish when compared 
decline in these catches 
Ire more widely dispersed 
ller fish which may form 
,lities. 
r this idea; of T. esculenta 
ven fish were caught over 
these, twenty-six were of 
als of T. esculenta move 
ems. length. From this 
seems that they return to 
,e that these • population 
occur among the smaller 
~7-28 ems. approximately, 
Ime nomadic, often con­
l11ington Bay (Lowe Mc­
ture of this type would 
ing caught in 5" nets and 
be rapidly depleted. 
~ fish caught in 4" meshes 
onnell (op. cit.) In 1955 
ximately 23 ems, whereas 
,n 1952. This does not 
13 
necessarily indicate a permanent change in the length at which maturation 
occurs since T. esculenta is known to vary in the length at maturation 
and the asymptotic length attained: this may be related to feeding 
in the early stages of life. At the present time the proportion of small 
breeding fish in the population may be exceptionally high but there is 
no reason to suppose that the situation is not reversible. It should als'o 
be noted that the discrepancy between previous estimates of length at 
maturity and the present estimate, are partially accounted for by the slight­
ly different interpretation of the onset of maturity, (See page 2). 
I RESULTS: PART II Comparison of the Tilapia populations and the 
l populations of other fishes 
Graphs VII and VII[ show the total weights of fish taken in all the 
nets of both fleets. Curve (A) shows the weight of T. variabilis,' curve 
(B) shows the combined weights of both T. variabilis and T. esculenta " 
curve (C) shows the weight of all the other fish caught, these comprise 
all the non-cichlid species and all the Haplochromis. 
The total weight of Tilapia was calculated from the average weight 
of a sample of individuals taken in nets of a given mesh size as with these 
fish gill-nets are very selective for weight. The non-cichlid plus Haplo­
chromis weight was obtained from the actual weights recorded since the 
weight of individuals of any of these species in a given net is very variable. 
For example Bagrus docmac frequently becomes entangled rather than 
gilled and the weight of such a fish might be anything from three to thirty 
pounds. Graphs VII and VIII show that the total weight of Tilapia is 
approximately equal to the weights of all the non-cichlid and 
Haplochoromis species combined. 
, 
Mormyrus kannume was the most abundant non-cichlid species 
on Pilkington I and II followed by Labeo victoriallus and Bagrus docmac 
and then Clarias mossambicus, Protopterus aethiopicus and Barbus alti­
enalis radcliffi. Labeo victorianus in this area are rarely caught in nets 
greater than 3" mesh. Schilbe Mystus, Alestes -.nurse, Gnathonemus 
victoriae and G. longibarbis were also taken but the most numerous of 
the smaller fish were the Haplochrol71is species which were caught through­
out the year; at Pilkington 1 Haplochromis species comprised 18.8% 
and at Pilkington II 20.7% of the total weight taken of fish other than 
Tilapia. 
TABLE III 
The total number and weights of fish caught in single 3r', 4" and 5" nets on 
Pilkington II over the period March 1955 to November 1956. 
31" 4" 5" 
Fish Number Weight Number Weight Number Weight 
Ibs. Ibs. Ibs. 
Tilapia 854 448 688 494 165 220 
Non-cichlids 313 306 264 344 78 207 
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T a b l e  I I I  s h o w s  t h a t  i n  3 1 "  4 / 1  a n d  5 / 1  n e t s  w e i g h t  o f  T i l a p i a  e x c e e d s 
  
t h a t  o f  t h e  n o n - c i c h l i d s .  2 "  a n d  2 1 "  n e t s  ( n o t  f i g u r e d  h e r e )  c a t c h  v e r y 
  
M y  t h a n k s  a r e  d u
f e w  I i / a p i a  a n d  h a v e  n o t  b e e n  i n c l u d e d .  3 ! I I  a n d  4 / 1  n e t s  c a t c h  t h e  g r e a t e s t  
A f r i c a n  F i s h e r i e s  R e s e
w e i g h t  o f  f i s h .  I n  4 "  n e t s  t h e  w e i g h t  o f  T i l a p i a  i s  r a t h e r  m o r e  t h a n  t w i c e  
M r .  J .  D .  R o b e r t s .  f O i
t h a t  c a u g h t  i n  5 "  n e t s  b u t  t h e  n u m b e r s  o f  f i s h  i s  f o u r  t i m e s  a s  g r e a t .  
p a p e r .  a n d  t o  M r .  R .  J .
A m o n g  n o n - c i h c l i d  f i s h  4 "  n e t s  c a t c h  1 . 5  t i m e s  t h e  w e i g h t  o f  f i s h  c a u g h t  
t o f t ,  f o r  h i s  a d v i c e  o n  I
i n  5 "  n e t s ,  b u t  t h e  n u m b e r s  a g a i n  a r e  n e a r l y  f o u r  t i m e s  m o r e  t h a n  i n  5 " 
  
n e t s . 
  
T A B L E  I V  
1 .  T h e  r e s u l t s  o f  t w  
u s i n g  a  v a r i e t y  o f  m e s h  
T o t a l  n u m b e r  o f  n o n - c l c h l i d s  i n  a l l  n e t s  u n t i l  A u g u s t ,  1 9 5 6  
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8 .  C o m p a r i s o n  o f  n o  
i n  t h i s  a r e a  t h e  u s e  o f  t
T a b l e  I V  s h o w s  t h e  a c t u a l  n u m b e r s  o f  n o n - c i c h l i d  f i s h e s  c a u g h t  i n  t h e  
o f  M o r m y r u s  k a n n u m e  b
n e t s  o f  d i f f e r e n t  m e s h .  I t  c a n  b e  s e e n  t h a t  t h e  4 "  a n d  3 1 ' "  n e t s  c a t c h  m a n y  
m o r e  M o r m y r u s  t h a n  d o  t h e  5 / 1  n e t s .  T h e  c a t c h  o f  o t h e r  n o n - c i c h l i d s  . . .  
i n  t h e  4 "  a n d  3 1 "  n e t s  i s  n o t  s i g n i f i c a n t l y  h i g h e r  t h a n  i n  t h e  5 / 1  n y l o n  n e t s .  •  
e  
C a t c h e s  o f  n o n - c i c h l i d  f i s h  i n  5 / 1  f l a x  n e t s  w e r e  l o w e r  t h a n  t h o s e  i n  5 / 1  
n y l o n  n e t s .  
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D I S C U S S I O N  
I
I n  P i l k i n g t o n  B a y  T i l a p i a  i s  t h e  m o s t  i m p o r t a n t  s i n g l e  g e n u s  o f  
1
f i s h  c o m p r i s i n g  5 0 %  b y  w e i g h t  o f  t h e  t o t a l  c a t c h  d e s p i t e  t h e  d e c l i n e 
  
i l )  t h e  y i e l d .  T h i s  i m p l i e s  a  c o r r e s p o n d i n g  d e c l i n e  i n  t h e  n o n - c i c h l i d 
  
E a s t  A f r i c a n  F i s h e r i e s  R ,
c a t c h e s  a n d  i n  f a c t  t h e  c a t c h e s  o f  t h e  t w o  m o s t  a b u n d a n t  s p e c i e s ,  M o r m y ­
, , - " 
  
r u s  k a n n u m e  a n d  B a g r u s  d o c m a c  s h o w e d  a  g r a d u a l  d e c l i n e  i n  y i e l d  a b o v e 
  
t h a t  c a u s e d  b y  s e a s o n a l  v a r i a t i o n s  i n  a b u n d a n c e . 
  
T h u s  t h e  f a c t o r  a f f e c t i n g  t h e  a b u n d a n c e  o f  T i l a p i a  e s c u / e n t a  m u s t 
  
a l s o  b e  a f f e c t i n g  t h e  n o n - c i c h l i d  s p e c i e s  ;  w h e t h e r  i t  i s  a n  e n v i r o n m e n t a l 
  
f l u c t u a t i o n  o r  a n  e f f e c t  o f  t h e  f i s h i n g  e f f o r t  i s  u n c e r t a i n .  T h e  e x p e r i m e n t 
  
i s  b e i n g  c o n t i n u e d  i n  o r d e r  t o  d i s t i n g u i s h  b e t w e e n  t h e s e  t w o  p o s s i b i l i t i e s 
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i 5/1 nets weight of Tilapia exceeds ACKNOWLEDGMENTS .... 
nets (not figured here) catch very 
3}" and 4/1 nets catch the greatest My thanks are due to Mr. R. S. A. Beauchamp, Director. East 
f Tilapia is rather more than twice African Fisheries Research Organisation, and his staff, in particular 
ers of fish is four times as great. Mr. J. D. Roberts, for their assistance during the preparation of this 
l.5 times the weight of fish caught paper, and to Mr. R. J. H. Beverton of the Fisheries Laboratory, Lowes-
nearly four times more than in 5/1 toft, for his advice on many aspects of the interpretation pht forward. 
SUMMARY 
IV 
1. The results of two years gill-net fishing on adjacent fixed stations 
using a variety of mesh sizes have been analysed. 
all nets until August, 1956 
2. On both stations a marked decline in catch per unit effort occur-
---1---'---'---1-- red over and above seasonal fluctuations. ~' i I I 3. The decline occurred in the three most abundant specis, Tilapia ~ 0 I .~ I ;g 11;g esculenta, Mormyrus kannume and Bagrus docmac. z ] a of 50 
~:j UI~ ~ 4. The implications of this decline have been discussed and it seems 
-_I~----I--!-- that the use of small mesh nets may have a serious effect on recruitment 
I I into higher size groups if the observed decline is due to fishing.I 
90 : 17 I 17 70 
60 16 14 31 5. It is not possible to say with certainty whether the decline in fish Ii II 
~68 11 13 52 catches was a direct result of the fishing effort or of ,migration away from 
596 I 5 7 I 22 50 the bay. 
6. Tilapia esculenta may form isolated populations from which the J~ I. 47 f~	 i~ Hi 
nomadic larger fish disperse. 
180 I 14 I 9 66 ~69 I 8 , 12 I 23 I 71 7. In this bay the Tilapia element of the catch were approximately 
47 I 27 i 5 \ 21 I 58 equal by weight to the weight of non-cichlids and Haplochromis spp.
--,-__ ,~ __I ,_-
8. Comparison of non-cichlid catche~ in .4/1 and 5" gill-nets shows that 
:ofnon-cichlid fishes caught in the in this area the use of the smaller mesh nei resulted in greater numbers 
tat the 4" and 3y nets catch many of Mormyrus kannume being caught but not of other non-cichlid species. 
The catch of other non-cichlids 
V higher than in the 5" nylon nets. REFERENCES!lets were lower than those in 5" 
LOWE-McCONNELL Observations on the Biology of Tilapia (Pisces-
Cichlidae) in Lake Victoria, East Africa. 
E.A.F.R.a. supplementary publication No. 1,most important single genus of 
.. 
! 1956.total catch despite the decline 
lding decline in the non-cichlid East African Fisheries Research Organisation-Annual Reports (1950-56) 
I most abundant species, Mormy-
a gradual decline in yield above I 
mdance. ~ 
dance of Tilapia esculenta must 
whether it is an environmental 
lrt is uncertain. The experiment 
l between these two possibilities 
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